In general, normal pregnancy is considered as a hypercoagulable state [1] , and this is probably a protective adaptation to lessen the risks associated with acute hemorrhage at delivery. However, pre-eclampsia is associated with a risk of abnormal hemostasis, which occurs most commonly secondary to thrombocytopenia [2] . Of the numerous studies, regarding hemostatic functions in pregnancy, routine coagulation tests, such as platelet ctount, prothrombin time (PT), activated partial thromboplastin time (aPTT), and bleeding time, do not accurately reflect the blood coagulation status of pregnant women [2] . However, Platelet Function Analyzer-100 (PFA-100, Dade-Behring, Marburg, Germany), an in vitro analyzer of platelet function, may be of value. The purpose of this study was to evaluate the physiologic changes in the coagulation systems, in healthy pregnant and pre-eclamptic women in Korea using PFA-100. This study was approved by the Institutional review board (IRB) at our institution, and written informed consent was obtained from each patient. We enrolled 175 American Society of Anesthesiologists physical status classification 1 or 2 women, who were scheduled for surgery and were divided into three groups, healthy non-pregnant women (Group A), healthy pregnant women (Group B) and pre-eclamptic women (Group C). Blood samples were obtained through a 16-gauge needle at venous cannulation on admission for surgery. Routine hematologic and coagulation tests were performed, including platelet count, hematocrit (Hct), activated partial thromboplastin times (aPTT), and prothombin time (PT). For PFA-100 analysis, 2 ml of citrated whole blood was pipetted into a test cartridge, containing epinephrine as a platelet activator, and CT measured according to the respective guidelines. All results are expressed as the mean ± SD, and where appropriate, the differences between the sample means are presented with 95% confidence interval (CI). Comparisons were also made, using an analysis of variance (ANOVA). If a significant difference was noted, Bonferroni multiple comparison test was used to determine the intergroup differences. Student's t-test or chi-square tests were used to compare the variables between the groups, where appropriate.
No significant differences in age, height, and blood groups were found among the three groups. However, the average weight of women in Group B and Group C was significantly higher than that of Group A. The mean platelet count was significantly reduced in Group B and Group C, compared with Group A. Other clotting tests, including PT and aPTT, were of no statistical difference among the three groups, and remained as the reference ranges. The mean PFA-100 CT, the time taken to form an effective platelet plug, of group B was shorter than that of Group A (98.1 vs 118.8, P < 0.05). However, the mean PFA-100 CT was significantly prolonged in Group C compared with Group B (132.2 vs 98.1, P < 0.05). Additionally, the mean PFA-100 CT was significantly prolonged in Group C compared with Group A (Table 1) .
PFA-100 has been validated against clinical and laboratory tests and found to be as sensitive and specific, as platelet aggregometry, the current gold standard [3] . Also, it is the whole blood test, which is able to measure the ability of platelets to occlude a vascular breach, whereas the platelet aggregation test evaluates only the platelets in the plasma [4] , and this test is easy to perform, gives reproducible results, and can test relatively small volumes (0.8 ml) of the citrated blood [5] . However, it is well known that PFA-100 CT has some limitations. Despite having 98% negative and 94% positive predictive values, this test is not always sensitive to all platelet function defects. In addition, PFA-100 is sensitive to many variables, such as Hct, platelet count, drug and dietary effects, sampling time and ABO blood group [5] .
Using PFA-100, it was found that in patients with pregnancyinduced thrombocytopenia, platelet function might be preserved when the platelet count is as low as 60,000/mm 3 , unless anemia was present [4] . Another study showed that in the platelet count below 80,000/mm 3 , platelet number begins to influence CT, causing it to lengthen [5] . Therefore, in the present study, women with anemia (Hct < 30%) and thrombocytopenia (platelet count < 80,000/mm 3 ) were excluded. The normal limits of CT are hospital specific. Although our hospital has reference ranges for the general population, the range of the population of pregnant women has not yet been determined. The mean CT of healthy pregnant women is lower than that of the nonpregnant population (98.1 vs 118.8 sec, P < 0.05), suggesting increased primary hemostatic capacity (Table  1) . On the other hand, PFA-100 CT of pre-eclamptic women was significantly prolonged than that of the healthy pregnant group (132.2 vs 98.1, P < 0.05). In addition, the mean CT of pre-eclamptic women exceeded the 95% reference interval of the healthy control group. This result provides evidence of impairment of primary hemostatic function in pre-eclamptic women.
The limitations of this study should be addressed. First, we did not perform the whole blood platelet aggregometry test, which is the gold standard for detecting platelet function defects. Furthermore, comparison between the mild and severe forms of pre-eclampsia was not conducted.
In conclusion, the results of this study, consistent with the previous studies, revealed that healthy term pregnant women in the hypercoagulable state showed decreased PFA-100 CT, but pre-eclamptic women showed significantly prolonged PFA-100 CT. Values are expressed as mean ± SD. PFA-100 CT: platelet function analyzer-100 closure time. Group A: control group, Group B: healthy pregnant women, Group C: pre-eclamptic women. *P < 0.05 compared with Group B.
† P < 0.05 compared with Group A and Group B.
